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The shape of
things to come?
Once viewed as little more than
science-fiction fantasy, artificial
intelligence (AI) now holds the
potential to reshape the
relationship between humans
and machines and drive a new
wave of economic growth over
the next two decades. Here, we
assess the financial and social
benefits AI could bring to the
global economy and wider
investment community.

champion Garry Kasparov.2 More recently, IBM’s
supercomputer Watson ‘won’ the US TV quiz show
Jeopardy! and has since been used to support fields as
diverse as healthcare and dress design.3

The development of AI – computer systems that can
think intelligently and learn as humans do – continues to
generate global excitement and controversy, dividing
public opinion. Some fear the development of intelligent
machines poses a greater threat than climate change to
humanity.1 Others remain optimistic AI can bring huge
benefits including the scope to boost productivity,
revolutionise the workplace and unleash a new wave of
global economic growth.

As AI makes early strides into the home and workplace,
global consulting firm Accenture has said it believes the
technology has the potential to double annual economic
growth rates across major economies including the US,
Germany and Japan by 2035, adding an estimated
US$814bn to the UK economy alone.4 The firm also
predicts the impact of AI technologies and its integration
with the ‘internet of things’ could boost business
productivity by as much as 40% and fundamentally
change the way work is done.

While AI seems revolutionary, so-called narrow or weak
AI – involving non-sentient artificial intelligence systems
focusing on single dedicated tasks – has existed for well
over a decade. In 1997, Deep Blue, a chess-playing
computer designed by IBM, famously beat then world

The Guardian. Artificial intelligence: ‘We’re like children playing with a bomb’. 12 June 2016.
BBC. Artificial Intelligence dictionary: How to speak AI. 13 September 2015.
3
MIT Technology Review. IBM’s Watson is everywhere – but what is it? 27 October 2016.
4
Accenture. Why artificial intelligence is the future of growth. 28 September 2016.
1
2

1

The shape of things to come?

Spring/Summer 2017

REAL GROSS VALUE ADDED (GVA) (% GROWTH)

The potential economic impact of AI*
4.6

BASELINE

4.1

3.9

3.6
3.2

2.6

AI STEADY STATE

3.0

3.0

2.9

2.7

2.5

2.7

2.5

2.1
1.7

1.6

1.4

1.4

1.6

1.7

1.0

0.8

United
States

Finland

United Sweden Nether Germany Austria
Kingdom
lands

France

Japan

1.8

1.7

Belgium

Spain

Italy

Smart homes and even
smart cities are starting
to develop with huge
implications for sectors
such as healthcare and
transport. The way we
live and work could see
fundamental change

Source: Accenture and Frontier Economics as at 28 September 2016.
*Reflective of the growth rates Accenture/Frontier Economics analysed.

At a household level, Amazon’s Alexa and the 2017 launch of
Google Home6 –MAI speakers able to control home appliances
and respond to commands – in the UK are just two indications
of the likely shape of things to come for AI applications in
domestic life.

The global investment management community is also keeping
a close watch on developments in this field. Commenting on the
potential for AI and current market growth forecasts, Robert
Kluchko, a senior quantitative analyst and portfolio manager
of thematic technology strategies at US-based asset manager
The Boston Company Asset Management (TBCAM)5, says:
“We believe AI is a game changer. When you consider some of
the related innovation taking place in areas such as so-called
deep learning, predictive analytics, ‘big data’, the internet of
things and even virtual and augmented reality, you begin to
realise the huge economic and social potential it carries.”

In industry, pioneering car manufacturer Tesla already applies
AI to support the predictive and self-driving features of some of
its latest models,7 despite previous warnings by founder Elon
Musk that the technology was probably humanity’s “biggest
existential threat.”8 In February, US car giant Ford Motor also
announced plans to invest US$1bn over five years in Argo AI,
an artificial intelligence start-up focused on developing
autonomous vehicle technology.9

Market breakthrough
Kluchko points to the swift adoption of smartphones and,
more recently, wearable technologies as evidence technological
barriers are disintegrating as innovation reshapes the everyday
life of millions worldwide and opens new channels for AI
integration.

Hopes and fears
Where there are opportunities, however, there are often also
threats, adds Kluchko. Some fear a more widespread
application of AI could replace human employees, creating
damaging new levels of unemployment. A 2017 report by
consulting firm PwC10 found that up to 30% of jobs in the UK
alone were under threat from AI and that, in some sectors, up
to half the jobs could disappear.11 Advocates of AI insist it can
bring genuine advantages, boosting productivity and replacing
routine, monotonous manual jobs with machines, while
freeing up workers for more sophisticated, creative and
higher-skilled tasks.

“The development and speed of technological change are now
moving forward exponentially and change that would once have
taken over a century can be completed in a fraction of that time.
Connectivity across networks and devices is improving at a
rapid rate, and with underlying technologies becoming cheaper,
its popularity is increasing. Smart homes and even smart cities
are starting to develop with huge implications for sectors such
as healthcare and transport. The way we live and work could
see fundamental change,” he adds.
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What proportion of UK/US jobs is potentially
at high risk of automation?
NUMBER OF POTENTIAL JOBS AT HIGH RISK
OF AUTOMATION
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Kluchko believes AI could, over time, also lead to the creation
of entirely new markets that wouldn’t previously have been
feasible. From a social and employment perspective, the
potentially transformative powers of automation and AI are so
great they have also prompted some policymakers to consider
devising forms of universal basic income or even a ‘robot tax’
to support those whose jobs have been automated.13 From a
policy perspective, AI holds potential for governments to
develop new digital infrastructure and skills and is winning
growing support from policymakers across developed nations.
February saw the British government pledge £17.3m for AI and
robotics research to be carried out by UK universities as part
of its wider digital strategy.14
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In March, the Canadian Government separately announced

Consumer products benefitting from the use of AI funding of a Pan-Canadian AI Strategy15 for research and talent

Source: PwC analysis; FO; AGZ as at 24 March 2017.

that will cement Canada’s position as a world leader in the field.
The C$125m strategyWEARABLE
is designed to attract and retain top
TECHNOLOGY
academic talent in Canada, increase the number of postgraduate trainees and researchers studying AI and promote
collaboration between Canada’s main centres of expertise in
Montreal, Toronto-Waterloo and Edmonton.

SMART from robotics and AI appears
The likelihood of automation
HOMES
highest in sectors such
as transport, manufacturing, medical
diagnostics, wholesale and retail and lower in jobs requiring
more empathy, interaction and human skills such as education,
health and social work and arts and entertainment.

The US government also remains supportive of developments
in AI and last year published a major report Preparing for
the Future of Artificial Intelligence, which included
recommendations for specific further actions. A companion
National Artificial Intelligence Research and Development
Strategic
Plan was
CONNECTED
CARSalso
ANDreleased, laying out a strategic plan
for
federally funded
research and development in AI.16
AUTONOMOUS
VEHICLES

Across the AI universe, computing strength, reach and capacity
are expanding rapidly. According to Accenture, global data has
seen compound annual growth of more than 50% since 2010 as
more devices around us have become connected.12 Against this
backdrop, some analysts predict AI could soon align with other
related developments such as robotics, spawning a connective
revolution in the machines and systems we use and the way we
interact with them.

Industries creating new market opportunities with AI
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Investment potential
While accurately valuing potential investment opportunities
in the AI space can prove somewhat challenging, investment
interest in the sector – and in companies which utilise AI –
is growing among both institutional investors and venture
capitalists with some even seeking ways to apply AI to
their investment management techniques and strategies.17
According to figures from software and data analysis
specialist CB Insights, global artificial intelligence equity
funding surpassed US$6.6bn across 1,241 deals from 2011
to the first quarter of 2016.18

WHAT IS
ARTIFICIAL
INTELLIGENCE
TECHNOLOGY?
While exact definitions of
AI Technology vary widely, TBCAM
defines it as technology that can*

For its part, TBCAM has identified an AI investment universe of
about US$14 trillion in size, including 750 stocks, mainly
comprised of US companies. TBCAM, as well as other analysts,
anticipate exponential growth in the market. Kluchko points to
the potential for increased AI application in areas such as retail,
transportation, healthcare, manufacturing and agriculture,
with the development and adoption of so-called natural
language processing or conversational user interfaces and its
inclusion in everyday items such as smartphones and other
devices as a likely driver of future market growth.

ANALYSE DATA

Integrating new information
from its environment via:

• DEEP LEARNING
• IMAGE RECOGNITION
• MACHINE LEARNING (DATA MINING)
• NATURAL LANGUAGE GENERATION
OR PROCESSING

Much will ultimately depend on how humanity manages the
development and implementation of AI. While doubts persist
about its potential dangers, AI developers could find
themselves increasingly walking a tightrope between
implementing its benefits while straddling and addressing
any moral and ethical concerns, adds Kluchko.

• REASONING OR EVIDENCE BASED

OFFER PREDICTIVE
INSIGHTS
and make decisions

“We are going to places we haven’t gone before, and in doing so,
unanswered questions come into play on ethical dimensions –
how much free will AI embodies in machines and what this is
used for. These are topics that will come up more and more as
AI becomes a part of our daily lives. The hope is we can exploit
the potential benefits of AI and harness it in a way that fosters
not only greater prosperity but also helps us to enjoy a better
quality of life,” he concludes.

17
18

ADVISE ON WHICH
ACTION TO BE TAKEN
and implement those decisions
in a way that is trusted
*Or companies which support the benefits from this technology.
Source: TBCAM
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IMPORTANT INFORMATION
BNY Mellon Investment Management is an investment management organization, encompassing BNY Mellon’s affiliated investment management firms, wealth
management organization and global distribution companies. BNY Mellon is the corporate brand of The Bank of New York Mellon Corporation and may also be used as
a generic term to reference the Corporation as a whole or its various subsidiaries generally. This information is not investment advice, though may be deemed a
financial promotion in non-U.S. jurisdictions. Accordingly, where used or distributed in any non-U.S. jurisdiction, the information provided is for Professional Clients
only. This information is not for onward distribution to, or to be relied upon by Retail Clients.
For marketing purposes only. Any statements and opinions expressed are as at the date of publication, are subject to change as economic and market conditions
dictate, and do not necessarily represent the views of BNY Mellon or any of its affiliates. The information has been provided as a general market commentary only and
does not constitute legal, tax, accounting, other professional counsel or investment advice, is not predictive of future performance, and should not be construed as an
offer to sell or a solicitation to buy any security or make an offer where otherwise unlawful.
The information has been provided without taking into account the investment objective, financial situation or needs of any particular person. BNY Mellon and its
affiliates are not responsible for any subsequent investment advice given based on the information supplied. This is not investment research or a research
recommendation for regulatory purposes as it does not constitute substantive research or analysis. To the extent that these materials contain statements about
future performance, such statements are forward looking and are subject to a number of risks and uncertainties.
Information and opinions presented have been obtained or derived from sources which BNY Mellon believed to be reliable, but BNY Mellon makes no representation to
its accuracy and completeness.
BNY Mellon accepts no liability for loss arising from use of this material. If nothing is indicated to the contrary, all figures are unaudited. Any indication of past
performance is not a guide to future performance. The value of investments can fall as well as rise, so investors may get back less than originally invested. Not for
distribution to, or use by, any person or entity in any jurisdiction or country in which such distribution or use would be contrary to local law or regulation. This
information may not be distributed or used for the purpose of offers or solicitations in any jurisdiction or in any circumstances in which such offers or solicitations are
unlawful or not authorized, or where there would be, by virtue of such distribution, new or additional registration requirements. Persons into whose possession this
information comes are required to inform themselves about and to observe any restrictions that apply to the distribution of this information in their jurisdiction.
The investment products and services mentioned here are not insured by the FDIC (or any other state or federal agency), are not deposits of or guaranteed by any
bank, and may lose value.
This information should not be published in hard copy, electronic form, via the web or in any other medium accessible to the public, unless authorized by BNY Mellon
Investment Management.
Issuing entities
This information is approved for Global distribution and is issued in the following jurisdictions by the named local entities or divisions: Europe, Middle East, Africa and
Latin America (excl. Switzerland, Brazil, Dubai): BNY Mellon Investment Management EMEA Limited, BNY Mellon Centre, 160 Queen Victoria Street, London EC4V 4LA.
Registered in England No. 1118580. Authorised and regulated by the Financial Conduct Authority. • Switzerland: Issued by BNY Mellon Investments Switzerland GmbH,
Talacker 29, CH-8001 Zürich, Switzerland. Authorised and regulated by the FINMA. • Dubai, United Arab Emirates: Dubai branch of The Bank of New York Mellon, which
is regulated by the Dubai Financial Services Authority. This material is intended for Professional Clients only and no other person should act upon it.• Singapore:
BNY Mellon Investment Management Singapore Pte. Limited Co. Reg. 201230427E. Regulated by the Monetary Authority of Singapore. • Hong Kong: BNY Mellon
Investment Management Hong Kong Limited. Regulated by the Hong Kong Securities and Futures Commission. • Japan: BNY Mellon Asset Management Japan Limited.
BNY Mellon Asset Management Japan Limited is a Financial Instruments Business Operator with license no 406 (Kinsho) at the Commissioner of Kanto Local Finance
Bureau and is a Member of the Investment Trusts Association, Japan and Japan Securities Investment Advisers Association. • Australia: BNY Mellon Investment
Management Australia Ltd (ABN 56 102 482 815, AFS License No. 227865). Authorized and regulated by the Australian Securities & Investments Commission. • United
States: BNY Mellon Investment Management. Securities are offered through MBSC Securities Corporation, distributor, member FINRA and a broker-dealer within
BNY Mellon Investment Management. • Canada: Securities are offered through BNY Mellon Asset Management Canada Ltd., registered as a Portfolio Manager and
Exempt Market Dealer in all provinces and territories of Canada, and as an Investment Fund Manager and Commodity Trading Manager in Ontario. • Brazil: this
document is issued by ARX Investimentos Ltda., Av. Borges de Medeiros, 633, 4th floor, Rio de Janeiro, RJ, Brazil, CEP 22430-041. Authorized and regulated by the
Brazilian Securities and Exchange Commission (CVM).
The issuing entities above are BNY Mellon entities ultimately owned by The Bank of New York Mellon Corporation.
BNY Mellon Cash Investment Strategies is a division of The Dreyfus Corporation. • Investment advisory services in North America are provided through four different
SEC-registered investment advisers using the brand Insight Investment: Cutwater Asset Management Corp, Cutwater Investor Services Corp, Pareto New York LLC and
Pareto Investment Management Limited. The Insight Investment Group includes Insight Investment Management (Global) Limited, Pareto Investment Management
Limited, Insight Investment Funds Management Limited, Cutwater Asset Management Corp and Cutwater Investor Services Corp. This information does not constitute
an offer to sell, or a solicitation of an offer to purchase, any of the firms’ services or funds to any U.S. investor, or where otherwise unlawful. • BNY Mellon owns 90% of
The Boston Company Asset Management, LLC and the remainder is owned by employees of the firm. • The Newton Group (“Newton”) is comprised of the following
affiliated companies: Newton Investment Management Limited, Newton Capital Management Limited (NCM Ltd), Newton Capital Management LLC (NCM LLC), NCM
LLC personnel are supervised persons of NCM Ltd and NCM LLC does not provide investment advice, all of which is conducted by NCM Ltd. Only NCM LLC and NCM Ltd
offer services in the U.S. • BNY Mellon owns a 20% interest in Siguler Guff & Company, LP and certain related entities (including Siguler Guff Advisers LLC). INV00735.
Exp 04 October, 2017. T5647 05/17
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本情報提供資料は、BNY メロン・グループ（BNY メロンを最終親会社とする
グループの総称です）の資産運用会社が提供する情報について、BNY メロン・
アセット・マネジメント・ジャパン株式会社が審査の上、掲載したものです。
当資料は情報の提供を目的としたもので、勧誘を目的としたものではありませ
ん。当資料は信頼できると思われる情報に基づき作成されていますが、その正
確性、完全性を保証するものではありません。ここに示された意見などは、作
成時点での見解であり、事前の連絡無しに変更される事もあります。
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